Tetanic but not low frequency stimulation of the perforant path in rat hippocampal slices results in changes in the metabolism of phosphoinositides and phosphatidic acid. The phosphorylation of other, non-inositol lipids was not affected by the high frequency stimulation. The observed changes in phosphoinositide metabolism are complex and biphasic, lasting at least 4 h after the termination of the tetanus. The present data support the notion that membrane phosphoinositides play a role in synaptic function.
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Long-term potentiation (LTP), the enhancement of synaptic activity which remains for a long time after a brief period of electrical stimulation at high frequency3,12, may be considered to constitute a model of a learning process at the synaptic level 23. Several hypotheses have been advanced to explain LTP, implying both pre-and postsynaptic processes with an important role for calcium ions t°,13. At the presynaptic level, LTP may be caused by an increase in the amount of transmitter released: at the postsynaptic level, LTP may be related to a modification of receptor properties, to a change in the spike-generating capacity of postsynaptic neurons or to a change in electrical properties of dendritic membranesS, 29. The various possibilities are, of course, not necessarily mutually exclusive. For many years it has been known that changes in electrical activity of neurons are paralleled by changes in membrane phosphorylation. Heald is was the first to emphasize protein phosphorylation in this respect. Recently, two independent sets of experiments have revealed that tetanic stimulation of a monosynaptic pathway in rat hippocampal slices results in changes in the phosphorylation of proteins as determined by a post hoc in vitro phosphorylation assay8,9A4As, 30. Browning and co-workers 14,15 have shown that the ct-subunit of pyruvate dehydrogenase --a key enzyme in mitochondrial energy metabolism, the activity of which is known to be regulated by phosphorylation --shows decreased phosphorylation after tetanic stimulation of the Schaffer collaterals. We have reported that LTP, elicited by stimulation of the perforant pathway, enhances the phosphorylation of an acidic protein (M r 52,000; IEP 5.3) present in synaptic plasma membranes 7-9. In addition, there is evidence that the phosphorylation of membrane proteins is related to the metabolism of a special class of membrane phospholipids, the (poly)phosphoinositides ((poly)PI)19, 21.
Several treatments, among them electrical stimulation of brain synaptosomes, give rise to an enhanced turnover of members of the phosphoinositide lipids 1,17,28. Although previously the hydrolysis of PI was assumed to represent the first event after receptor activation25,26, present studies emphasize the hydrolysis of phosphatidylinositol 4,5-bisphosphate (PIP2) as the key event27. This notion is based among
